Intra-articular treatment of inflammatory arthritis with microsphere formulations of methotrexate: pharmacokinetics and efficacy determination in antigen-induced arthritic rabbits.
Methotrexate (MTX) encapsulated microspheres release MTX in the joint in a slow, controlled manner following intra-articular injection in healthy rabbits. The objective of this study was to determine the pharmacokinetics of MTX and to evaluate the efficacy following intra-articular treatment of MTX-loaded microspheres in an antigen-induced inflammatory arthritis rabbit model. Arthritis was induced in both knee joints of rabbits using ovalbumin. Rabbits were intra-articularly treated with MTX solution or MTX microspheres and plasma concentrations of MTX were determined in the first 8 h following intra-articular treatment. Rabbits were killed 14 days following treatment and histological analysis of rabbit joints was conducted to determine efficacy. Arthritis was successfully induced in the joints of rabbits with the observation of histopathological features resembling rheumatoid arthritis. No significant differences were detected between MTX solution and MTX microspheres treated groups compared to phosphate buffered saline (control) animals. MTX microspheres effectively delivered the drug to the intra-articular space. However, a high degree of inter-animal variability, the severity of the disease induced and insufficient length of the observation period were suggested to be possible causes for the lack of therapeutic responses to MTX-loaded microspheres treatment.